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MULTIFUNCTION CALIBRATOR 
 

9000 
 

(WAVETEK) 
 
 
1  CALIBRATION DESCRIPTION: 
 
 Table 1. 
 
 
 Test Instrument (TI) Performance Test 
 Characteristics Specifications Method 

 
DC Voltage Range:  0 to 1050 VDC Compared against a  
  Standard Voltage 
 Accuracy:  ±(% of setting + V) 
 
 0 to 320 mV ±(0.006% + 4.16 µV) 
 
 0.32 to 3.2 V ±(0.006% + 41.6 µV) 
 
 3.2 to 32 V ±(0.0065% + 416 µV) 
 
 32 to 320 V ±(0.0065% + 4.48 mV) 
 
 320 to 1050 V ±(0.006% + 19.95 mV) 
 
DC Current Range:  0 to 20 A Compared against  a 
  Digital Multimeter and 
 Accuracy:  ±(% of setting + A) a Standard Current Shunt 
 
 0 to 320 µA ±(0.02% + 16 nA) 
 
 0.32 to 3.2 mA ±(0.02% + 96 nA) 
 
 3.2 to 32 mA ±(0.02% + 1.28 µA) 
 
 32 to 320 mA ±(0.02% + 9.6 µA) 
 
 0.320 to 3.2 A ±(0.065% + 160 µA) 
 
 3.2 to 10.5 A ±(0.06% + 1.2 mA) 
 
 10.5 to 20 A ±(0.06% + 4.8 mA) 
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Table 1. (Cont.) 
 
 
 Test Instrument (TI) Performance Test 
 Characteristics Specifications Method 

 
AC Voltage Range:  0 to 1050 VAC Compared to an AC 
   Measurement Standard 
 Accuracy:  ±(% of setting + V) 
   
 (0 to 10 mV) 
 10 Hz to 3 kHz ±(0.04% + 384 µV) 
 
 3 to 10 kHz ±(0.04% + 512 µV) 
 
 10 to 30 kHz ±(0.06% + 960 µV) 
 
 30 to 50 kHz ±(0.09% + 1.92 mV) 
 
 50 to 100 kHz ±(0.2% + 5.12 mV) 
 
 (10 to 32 mV) 
 10 Hz to 3 kHz ±(0.04% + 96 µV) 
 
 3 to 10 kHz ±(0.04% + 128 µV) 
 
 10 to 30 kHz ±(0.06% + 240 µV) 
 
 30 to 50 kHz ±(0.09% + 480 µV) 
 
 50 to 100 kHz ±(0.2% + 1.28 mV) 
 
 (32 to 320 mV) 
 10 Hz to 3 kHz ±(0.04% + 19.2 µV) 
 
 3 to 10 kHz ±(0.04% + 25.6 µV) 
 
 10 to 30 kHz ±(0.06% + 48.0 µV) 
 
 30 to 50 kHz ±(0.09% + 96.0 µV) 
 
 50 to 100 kHz ±(0.2% + 256 µV) 
 
 (320 mV to 3.2 V) 
 10 Hz to 3 kHz ±(0.04% + 192 µV) 
 
 3 to 10 kHz ±(0.04% + 256 µV) 
 
 10 to 30 kHz ±(0.06% + 480 µV) 
 
 30 to 50 kHz ±(0.09% + 960 µV) 
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 Table 1. (Cont.) 
 
 
 Test Instrument (TI) Performance Test 
 Characteristics Specifications Method 

 
AC Voltage (Cont.) Range:  0 to 1050 VAC Compared to an AC 
   Measurement Standard 
 Accuracy:  ±(% of setting + V) 
 
 50 to 100 kHz ±(0.2% + 2.56 mV) 
 
 (3.2 to 32 V) 
 10 Hz to 3 kHz ±(0.04% + 1.92 mV) 
 
 3 to 10 kHz ±(0.06% + 2.56 mV) 
 
 10 to 30 kHz ±(0.08% + 4.8 mV) 
 
 30 to 50 kHz ±(0.15% + 9.6 mV) 
 
 50 to 100 kHz ±(0.35% + 32 mV) 
 
 (32 to 105 V) 
 10 Hz to 3 kHz ±(0.04% + 6.3 mV) 
 
 3 to 10 kHz ±(0.06% + 8.4 mV) 
 
 10 to 30 kHz ±(0.08% + 15.8 mV) 
 
 30 to 50 kHz ±(0.15% + 31.5 mV) 
 
 50 to 100 kHz ±(0.35% + 105 mV) 
 
 (105 to 320 V) 
 40 to 100 Hz ±(0.05% + 19.2 mV) 
 
 100 Hz to 1 kHz ±(0.05% + 19.2 mV) 
 
 1 to 3 kHz ±(0.08% + 19.2 mV) 
 
 3 to 10 kHz ±(0.08% + 32 mV) 
 
 10 to 20 kHz ±(0.12% + 48 mV) 
 
 20 to 30 kHz ±(0.15% + 64 mV) 
 
 (320 to 800 V) 
 40 to 100 Hz ±(0.05% + 63 mV) 
 
 100 Hz to 1 kHz ±(0.05% + 63 mV) 
 
 1 to 3 kHz ±(0.08% + 63 mV) 
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Table 1. (Cont.) 
 

 
 Test Instrument (TI) Performance Test 
 Characteristics Specifications Method 

 
AC Voltage (Cont.) Range:  0 to 1050 VAC Compared to an AC 
   Measurement Standard 
 Accuracy:  ±(% of setting + V) 
 
 3 to 10 kHz ±(0.08% + 105 mV) 
 
 *10 to 20 kHz ±(0.12% + 158 mV) 
 
 *20 to 30 kHz ±(0.15% + 210 mV) 
 
 (800 to 1050 V) 
 40 to 100 Hz ±(0.05% + 126 mV) 
 
 100 Hz to 1 kHz ±(0.05% + 126 mV) 
 
 1 to 3 kHz ±(0.08% + 126 mV) 
 
 3 to 10 kHz ±(0.08% + 210 mV) 
 
 *10 to 20 kHz ±(0.12% + 315 mV) 
 
 *Availability of voltage and frequency combinations are subject to the Volt-Hertz limits. 
 
AC Current Range:  0 to 20 A Compared to an AC 
   Measurement Standard 
 Accuracy:  ±(% of setting + A) and AC Current Shunts 
   
 (0 to 32 µA) 
 10 Hz to 3 kHz ±(0.07% + 900 nA) 
 
 3 to 10 kHz ±(0.1% + 1.8 µA) 
 
 10 to 20 kHz ±(0.2% + 6 µA) 
 
 20 to 30 kHz ±(0.25% + 9 µA) 
 
 (32 µA to 3.2 mA) 
 10 Hz to 3 kHz ±(0.07% + 300 nA) 
 
 3 to 10 kHz ±(0.1% + 600 nA) 
 
 10 to 20 kHz ±(0.2% + 2 µA) 
 
 20 to 30 kHz ±(0.25% + 3 µA) 
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Table 1. (Cont.) 
 
 
 Test Instrument (TI) Performance Test 
 Characteristics Specifications Method 

 
AC Current (Cont.) Range:  0 to 20 A Compared to an AC 
   Measurement Standard 
 Accuracy:  ±(% of setting + A) and AC Current Shunts 
  
 (3.2 mA to 32 mA) 
 10 Hz to 3 kHz ±(0.07% + 3.2 µA 
 
 3 to 10 kHz ±(0.1% + 6.4 µA) 
 
 10 to 20 kHz ±(0.2% + 12.8 µA) 
   
 20 to 30 kHz ±(0.25% + 22.4 µA) 
 
 (32 to 320 mA) 
 10 Hz to 3 kHz ±(0.08% + 32 µA) 
 
 3 to 10 kHz ±(0.1% + 48 µA) 
 
 10 to 20 kHz ±(0.2% + 64 µA) 
 
 20 to 30 kHz ±(0.25% + 96 µA) 
 
 (320 mA to 3.2 A) 
 10 Hz to 3 kHz ±(0.1% + 480 µA) 
 
 3 to 10 kHz ±(0.25% + 2.56 mA) 
 
 (3.2 to 10.5 A) 
 10 Hz to 3 kHz ±(0.2% + 3 mA) 
 
 3 to 10 kHz ±(0.5% + 10 mA) 
 
 *(10.5 to 20 A) 
 10 Hz to 3 kHz ±(0.2% + 6.9 mA) 
 
 3 to 10 kHz ±(0.5% + 23 mA) 
 
 *Continuous output >10.5 A will automatically reduce to <10.5 A after 2 minutes. 
 
Resistance Range:  0 to 400 MΩ Compared against  
   Standard Resistors 
 Accuracy:  ±(% of setting +Ω) 
 
  Low Source Current High Source Current 
 0 to 40 Ω ±(0.025% +10 mΩ) N/A 
 
 40 to 400 Ω ±(0.02% +20 mΩ) ±(0.015% +20 mΩ) 
 
 400 to 4 kΩ ±(0.015% +80 mΩ) ±(0.015% +80 mΩ) 
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Table 1. (Cont.) 
 

 
 Test Instrument (TI) Performance Test 
 Characteristics Specifications Method 
 
Resistance (Cont.) Range:  0 to 400 MΩ Compared against  
   Standard Resistors 
 Accuracy:  ±(% of setting +Ω) 
 4 to 40 kΩ ±(0.025% +800 mΩ) ±(0.015% +800 mΩ) 
 
 40 to 400 kΩ ±(0.025% +8 Ω) ±(0.02% +8 Ω) 
 
 400 kΩ to 4 MΩ ±(0.065% +200 Ω) ±(0.025% +200 Ω) 
 
 4 to 40 MΩ ±(0.15% +2 kΩ) ±(0.05% +2 kΩ) 
 
 40  to 400 MΩ ±(0.26% +40 kΩ) ±(0.06% +40 kΩ) 
 
Frequency: Range:  0.5 Hz to 10 MHz Compared to a 
  Frequency Counter 
 Accuracy:  ±25 ppm 
 
    Period Range:  0.3 µs to 19999.99 ms 
 
 Accuracy:  ±25 ppm + 10 ns 
 
Capacitance Range:  0.5 nF to 40 mF Compared to an 
  RLC Digibridge 
 Accuracy:  @ ≤350 Hz; 
 0.5 to 4 nF, ±0.3% + 15 pF; 
 4 to 40 nF, ±0.3% + 30 pF; 
 40 to 400 nF, ±0.3% + 160 pF; 
 400 nF to 4 µF; ±0.4% + 1.6 nF; 
 4 to 40 µF, ±0.5% + 16 nF; 
 40 to 400 µF; ±0.5% + 160 nF; 
 400 µF to 4 mF, ±0.5% + 1.6 µF; 
 4 to 40 mF, ±1% + 60 µF 
 
 Accuracy:  @ 350 Hz to 1.5 kHz 
 0.5 to 4 nF, ±0.6% + 30 pF; 
 4 to 40 nF, ±0.6% + 60 pF; 
 40 to 400 nF, ±0.6% + 320 pF; 
 400 nF to 4 µF, ±0.8% + 3.2 nF; 
 4 to 40 µF, ±1% + 32 nF; 
 40 to 400 µF, ±1% + 320 nF; 
 400 µF to 4 mF, ±1% + 3.2 µF; 
 4 to 40 mF, ±2% + 120 µF; 
 
Conductance Range:  2.5 nS to 2.5 mS Indirectly calibrated 
  during Resistance and 
 Accuracy: 2.5 nS to 25 nS, ±0.4%; Current calibration 
 25 nS to 250 nS, ±0.2%; 
 250 nS to 2.5 µS, ±0.12%; 
 2.5 µS to 250 µS, ±0.05%; 
 250 µS to 2.5 mS, ±0.04% 
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2  EQUIPMENT REQUIREMENTS: 
 
 
  Minimum Use Calibration Sub- 
 Noun Specifications Equipment Item 

 
2.1 METER CALIBRATOR Range:  0 to 1000 VDC Fluke *H-P 
   5700A 3458A 
  Accuracy: ±15 ppm   
 
2.2 NULL DETECTOR Range:  0 to 30 VDC Fluke  
   845AB 
  Accuracy:  N/A 
 
2.3 CURRENT SHUNT Range:  100 µA to 20 ADC Guildline 
   9211A 
  Accuracy:  ±70 ppm, 100 µA 
  through 100 mA and 20 A ranges; 
  ±180 ppm, 1 and 10 A ranges 
  (AFPSL certified) 
 
2.4 DIGITAL  Range:  0 to 110 mVDC; Hewlett-Packard Fluke 
 MULTIMETER 20 Ω to 100 MΩ 3458A 8506A 
 
  Accuracy: ±0.005%, VDC; 
  Ω Accuracy is N/A because 
  it is being used as a direct  
  transfer device 
 
 
2.5 AC CURRENT SHUNT Range:  1 mA to 20 A Fluke  
   A45/AF 
  Accuracy:   
  10 Hz to 3kHz, ±0.02%; 
  3 to 10 kHz, ±0.03%; 
  10 to 20 kHz, ±0.06%; 
  20 to 30 kHz, ±0.08% 
   
2.6 AC MEASUREMENT Range:  0 to 1000 VAC Fluke 
 STANDARD  5790A 
  Accuracy:   
 10 mV 
 10 Hz to 3 kHz, ±0.97%; 
 3 to 10 kHz, ±1.25%; 
 10 to 30 kHz, ±2.49%; 
 30 to 50 kHz, ±4.8%; 
 50 to 100 kHz, ±12.8% 
 
 30 mV 
 10 Hz to 3 kHz, ±0.09%; 
 3 to 10 kHz, ±0.116%; 
 10 to 30 kHz, ±0.215% 
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  Minimum Use Calibration Sub- 
 Noun Specifications Equipment Item 

 
2.6 AC MEASUREMENT Range:  0 to 1000 VAC Fluke 
 STANDARD  (Cont.)  5790A 
  Accuracy:   
 
 30 to 50 kHz, ±0.41%; 
 50 to 100 kHz, ±0.28% 
 
 300 mV 
 10 Hz to 20 Hz,  
 ±(0.021 +1.5 µV) (TAR 2.158:1); 
 20 Hz to 3 kHz, ±0.0115%; 
 3 to 10 kHz, ±0.012%; 
 10 to 30 kHz, ±0.019%; 
 30 to 50 kHz, ±0.03%; 
 50 to 100 kHz, ±0.071% 
 
 3.0 V 
 10 Hz to 20 Hz,  
 ±0.02% (TAR 2.3:1); 
 20 Hz to 3 kHz, ±0.0115%; 
 3 to 10 kHz, ±0.012%; 
 10 to 30 kHz, ±0.019%; 
 30 to 50 kHz, ±0.03%; 
 50 to 100 kHz, ±0.071% 
 
 30 and 100V 
 10 Hz to 20 Hz,  
 ±0.02% (TAR 2.3:1); 
 20 Hz to 3 kHz, ±0.0115%; 
 3 to 10 kHz, ±0.017%; 
 10 to 30 kHz, ±0.024%; 
 30 to 50 kHz, ±0.045%; 
 50 to 100 kHz, ±0.115% 
 
 300, 700 and 1000 V 
 40 Hz to 1 kHz, ±0.014%; 
 1 to 3 kHz, ±0.0215%; 
 3 to 10 kHz, ±0.0225%; 
 10 to 20 kHz, ±0.0325%; 
 20 to 30 kHz, ±0.0425% 
 
2.7 STANDARD Range:  10 Ω to 100 kΩ/step ESI 
 RESISTOR  SR 1010 
  Accuracy:  ±100 ppm, 10 Ω; 
  ±57 ppm, 100 Ω through 100 kΩ  
  steps 
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  Minimum Use Calibration Sub- 
 Noun Specifications Equipment Item 

 
2.8 STANDARD Range:  10 MΩ steps ESI 
 RESISTOR  SR 1050 
  Accuracy:  ±170 ppm 
 
2.9 FREQUENCY  Range:  10 Hz to 10 MHz Hewlett-Packard 
 COUNTER  5345A 
  Accuracy:  ±6 ppm 
 
2.10 RLC Range:  10 nF to 1 mF Genrad 
 DIGIBRIDGE  1689-9751 
  Accuracy: ±0.1% 
 
2.11 METAL FILM Range:  15 kΩ As Available 
 RESISTOR 
  Accuracy:  ±1 % 
 
 *The H-P 3458A may be used direct inplace of the Meter Calibrator and Null Detector. 
 
3  PRELIMINARY OPERATIONS: 
 
3.1  Review and become familiar with entire procedure before beginning calibration process.   
 

WARNING 

 
Unless otherwise designated, and prior to beginning the Calibration Process, 
ensure that all test equipment voltage and/or current outputs are set to zero (0) 
or turned off, where applicable. Ensure that all equipment switches are set to 
the proper position before making connections or applying power. 

 
3.2  Connect the TI and all test equipment to a 115 V, 60 Hz POWER source.  Set all power switches to the ON 
position.  Allow for 30 minute warm-up period. 
 
3.3  Press TI Mode key, then press MANUAL to place TI in the manual control mode. 
 
4  CALIBRATION PROCESS: 
 

NOTE 
 

Unless otherwise specified, verify the results of each test and take 
corrective action whenever the test requirement is not met, before 
proceeding. 

 
4.1  DC VOLTAGE CALIBRATION: 
 
4.1.1  Connect equipment as shown Figure 1.
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TI

J109

HI LO

HI

LO

NULL DETECTORMETER CALIBRATOR

 
Figure 1. 

 
4.1.2  Press TI V key, then press the screen key to select    V (VDC)). 
 
4.1.3  Set Null Detector ZERO/OPR switch to ZERO. 
 
4.1.4  While increasing Null Detector sensitivity to 10 µV with less than full scale deflection, adjust ZERO control 
for (0) zero indication. Return Null Detector RANGE switch to 1000 V and set ZERO/OPR switch to OPR. 
 
4.1.5  Press TI keypad keys and function keys as necessary to obtain the first applied value listed in the Applied 
column of Table 2 and press the TI OUTPUT to ON and press the ± key as required to select polarity. 
 
4.1.6  Set the Meter Calibrator controls for the first applied value listed in Table 2 and press OPR/STBY switch to 
OPR. 
 
4.1.7  While increasing the Null Detector sensitivity with less than full scale deflection, edit the Meter Calibrator 
controls for a null indication on the Null Detector. 
 
4.1.8  Return the Null Detector RANGE switch to the 1000 V position. 
 
4.1.9  The Meter Calibrator display must indicate within the corresponding limits listed in Table 2. 
 
4.1.10  Press the TI OUTPUT to OFF.  Press the Meter Calibrator OPR/STBY switch to STBY. 
 
4.1.11  Repeat steps 4.1.5 through 4.1.10 for each remaining value listed in Table 2. 
 
 Table 2. 
 
 
 Range Applied (V) Limits (V) 

 
 0 to 320 mV 300 m 299.9778 to 300.0222 m 
 
  -300 m -299.9778 to -300.0222 m 
 
 320 mV to 3.2 V 3 2.999778 to 3.000222 
 
  1.5 1.4998684 to 1.5001316 
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Table 2. (Cont.) 
 
 
 Range Applied (V) Limits (V) 

 
  -3 -2.999778 to -3.000222  
 
  -1.5 -1.4998684 to -1.5001316 
 
 3.2 to 32 V 30 29.99763 to 30.00237 
 
  -30 -29.99763 to -30.00237 
 
 32 to 320 V 200 199.98252 to 200.01748 
 
  -200 -199.98252 to -200.01748 
 
 320 to 1050 V 1000 999.92005 to 1000.07995 
 
  -1000 -999.92005 to -1000.07995 
 
4.1.12  Verify step 4.1.10 is completed and disconnect the test setup. 
 
4.2  DC CURRENT CALIBRATION: 
 
4.2.1  Connect equipment as shown Figure 2. 
 

TI

MULTIMETER

DIGITAL

CURRENT SHUNT

HI

LO

GUARD

COMMON
POTENTIAL

INPUT
COMMON

10 AMP

I-
I+

J109

 
Figure 2. 

 
4.2.2  Press TI A key,then press the screen key to select    A (ADC). 
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4.2.3  Install Current Shunt Shorting Plugs as necessary to measure the first corresponding Applied value listed in  
Table 3. 
 
4.2.4  Press TI keypad keys and function keys as necessary to obtain the first applied value listed in the Applied 
column of Table 3 and press the TI OUTPUT to ON. 
 
4.2.5  The Digital Multimeter must indicate within the corresponding mV limits listed in Table 3. 
 
4.2.6  Press the TI OUTPUT to OFF. 
 
4.2.7  Repeat steps 4.2.3 through 4.2.6 for each remaining value listed in Table 3. 
 

Table 3. 
 
 
 Range (A) Applied (A) Limits (mV) 

 
 0 to 320 µ 100 µ 99.964 to 100.036 
 
 320 µ to 3.2 m 1 m 99.9704 to 100.0296 
 
 3.2 to 32 m 10 m 99.9672 to 100.0328 
 
 32 to 320 m 100 m 99.9704 to 100.0296 
 
 0.320 to 3.2 1 99.919 to 100.081 
 
 3.2 to 10.5 10 99.928 to 100.072 
 
 10.5 to 20 *20 19.9832 to 20.0168 
 
 *Disconnect connection to the Current Shunt 10 AMP terminal and connect it to the 100 AMP 
 terminal. 
 
4.2.8  Verify step 4.2.6 is completed and disconnect the test setup. 
 
4.3  AC VOLTAGE CALIBRATION: 
 
4.3.1  Connect the TI output HI and LO terminals to the AC Measurement Standard INPUT 2. 
 
4.3.2  Press TI V key, then press the screen key to select    V (VAC). 
 
4.3.3  Set the AC Measurement Standard to AUTO RANGE. 
 
4.3.4  Press TI keypad keys and function keys as necessary to obtain the first applied value listed in the Applied 
column of Table 4 and press the TI OUTPUT to ON. 
 
4.3.5  The AC Measurement Standard must indicate within the limits listed in the Limits column of Table 4. 
 
4.3.6  Press the TI OUTPUT to OFF. 
 
4.3.7  Repeat steps 4.3.4 through 4.3.6 for each range and applied value listed in Table 4. 
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Table 4. 
 
 
 Range Applied  Limits (V) 

 
 0 to 10 mV 10 mV @ 10 Hz 9.612 to 10.388 m 
 
  10 mV @ 2.9 kHz 9.612 to 10.388 m 
 
  10 mV @ 9.9 kHz 9.484 to 10.516 m 
 
  10 mV @ 29 kHz 9.034 to 10.966 m 
 
  10 mV @ 49 kHz 8.071 to 11.929 m 
 
  10 mV @ 100 kHz 4.86 to 15.14 m 
 
 10 to 32 mV 30 mV @ 10 Hz 29.892 to 30.108 m 
 
  30 mV @ 2.9 kHz 29.892 to 30.108 m 
 
  30 mV @ 9.9 kHz 29.86 to 30.14 m 
 
  30 mV @ 29 kHz 29.742 to 30.258 m 
 
  30 mV @ 49 kHz 29.493 to 30.507 m 
 
  30 mV @ 100 kHz 28.66 to 31.34 m 
 
 32 to 320 mV 300 mV @ 10 Hz 299.8608 to 300.1392 m 
 
  300 mV @ 2.9 kHz 299.8608 to 300.1392 m 
 
  300 mV @ 9.9 kHz 299.8544 to 300.1456 m 
 
  300 mV @ 29 kHz 299.772 to 300.228 m 
 
  300 mV @ 49 kHz 299.634 to 300.366 m 
 
  300 mV @ 100 kHz 299.144 to 300.856 m 
 
 320 mV to 3.2 V 3 V @ 10 Hz 2.998608 to 3.001392  
 
  3 V @ 2.9 kHz 2.998608 to 3.001392  
 
  3 V @ 9.9 kHz 2.998544 to 3.001456  
 
  3 V @ 29 kHz 2.99772 to 3.00228  
 
  3 V @ 49 kHz 2.99634 to 3.00366  
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Table 4. (Cont.) 
 
 
 Range Applied  Limits (V) 

 
 320 mV to 3.2 V (Cont.) 3 V @ 100 kHz 2.99144 to 3.00856  
 
 3.2 to 32 V 30 V @ 10 Hz 29.98608 to 30.01392  
 
  30 V @ 2.9 kHz 29.98608 to 30.01392  
 
  30 V @ 9.9 kHz 29.97944 to 30.02056  
 
  30 V @ 29 kHz 29.9712 to 30.0288  
 
  30 V @ 49 kHz 29.9454 to 30.0546  
 
  30 V @ 100 kHz 29.863 to 30.137  
 
 32 to 105 V 100 V @ 10 Hz 99.9537 to 100.0463  
 
  100 V @ 2.9 kHz 99.9537 to 100.0463  
 
  100 V @ 9.9 kHz 99.9316 to 100.0684  
 
  100 V @ 29 kHz 99.9042 to 100.0958  
 
  100 V @ 49 kHz 99.8185 to 100.1815  
 
  100 V @ 100 kHz 99.545 to 100.455  
 
 105 to 320 V 300 V @ 40 Hz 299.8308 to 300.1692  
 
  300 V @ 990 Hz 299.8308 to 300.1692  
 
  300 V @ 2.9 kHz 299.7408 to 300.2592  
 
  300 V @ 9.9 kHz 299.728 to 300.272  
 
  300 V @ 19 kHz 299.592 to 300.408  
 
  300 V @ 30 kHz 299.486 to 300.514  
 
 320 to 800 V 700 V @ 40 Hz 699.59 to 700.41  
 
  700 V @ 990 Hz 699.59 to 700.41  
 
  700 V @ 2.9 kHz 699.38 to 700.62  
 
  700 V @ 9.9 kHz 699.33 to 700.67  
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Table 4. (Cont.) 
 
 
 Range Applied  Limits (V) 

 
 320 to 800 V (Cont.) 300 V @ 19 kHz 299.48 to 300.52  
 
  300 V @ 30 kHz 299.34 to 300.66  
 
 800 to 1050 V 1000 V @ 40 Hz 999.37 to 1000.63  
 
  1000 V @ 990 Hz 999.37 to 1000.63  
 
  1000 V @ 2.9 kHz 999.07 to 1000.93  
 
  1000 V @ 9.9 kHz 998.99 to 1001.01  
 
  300 V @ 20 kHz 299.32 to 300.68  
 
4.3.8  Verify step 4.3.6 is completed and disconnect the test setup. 
 
4.4  AC CURRENT CALIBRATION: 
 
4.4.1  Connect the Current Shunt Adapter to the AC Measurement Standard SHUNT and INPUT 2 LO jacks. 
 
4.4.2  Set the AC Measurement Standard for AUTO Range, ET TRIG off, SHUNT key and MEDIUM Filter on.  
 
4.4.3 Press TI A key, then press the screen key to select    A (ADC). 
 
4.4.4  Connect the first AC Shunt listed in the Shunt column of Table 5 to the Current Shunt Adapter and TI.  
Refer to Figure 3 for proper connections. 
 

TI

I-
I+

J109

AC CURRENT
SHUNT

TO AC CURRENT TO AC MEASUREMENT
STANDARD GUARD

INPUT

SHUNT ADAPTER  
Figure 3. 
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4.4.5  Press TI keypad keys and function keys as necessary to obtain the first applied ADC value listed in the TI 
Applied column of Table 5 and press the TI OUTPUT to ON and press ± key if necessary for + output. 
 
4.4.6  Press the AC Measurement Standard Set Ref softkey. 
 
4.4.7  Press the TI OUTPUT ± key for - output. 
 
4.4.8  Press the AC Measurement Standard Avg Ref softkey. 
 
4.4.9  Depress the TI OUTPUT OFF switch. 
 
4.4.10  Press TI A key, then press the screen key to select    A (AAC). 
 
4.4.11  Press TI keypad keys and function keys as necessary to obtain the first applied AAC value listed in the TI 
Applied column of Table 5 and press the TI OUTPUT to ON. 
 
4.4.12  The AC Measurement Standard must indicate within the corresponding limits listed in the Limits column 
of Table 5. 
 
4.4.13  Depress the TI OUTPUT OFF switch. 
 
4.4.14  Repeat steps 4.4.3 through 4.4.13 for each remaining applied value listed in Table 5 for the 3 mA 
calibration. 
 
4.4.15  Repeat steps 4.4.3 through 4.4.14 for each remaining applied value listed in Table 5. 
 

NOTE 
 

Allow at least 10 minutes for thermal stability before taking readings on the 3.2 
10.5 and 20 A ranges. 

 
Table 5. 

 
 
 TI Applied (ADC) TI Applied (ACA) Shunt Limits 

 
 3 mA 3 mA @ 10 Hz 20 mA ±800 ppm  
 
 3 mA 3 mA @ 2.9 kHz 20 mA ±800 ppm 
 
 3 mA 3 mA @ 9.9 kHz 20 mA ±1200 ppm 
 
 3 mA 3 mA @ 19 kHz 20 mA ±2670 ppm 
 
 3 mA 3 mA @ 30 kHz 20 mA ±3500 ppm 
 
 20 mA 20 mA @ 10 Hz 20 mA ±860 ppm  
 
 20 mA 20 mA @ 2.9 kHz 20 mA ±860 ppm 
 
 20 mA 20 mA @ 9.9 kHz 20 mA ±1320 ppm 
 







T.O.  33K8-4-1087-1 
 

 
19 

 

 
4.5.2  Connect equipment as shown in Figure 4 or 4A, use the applicable Standard Resistor and first applied value 
listed in Table 6. 
 

TI

MULTIMETER
DIGITAL

GUARD

J109

STANDARD RESISTOR

(2.4)

HI

sHI sLO

LO

 
Figure 4. 

 

TI

MULTIMETER

DIGITAL

J109

HI

sHI sLO

LO

STANDARD RESISTOR

 
Figure 4A. 

 
4.5.3  Manually select the first Digital Multimeter resistance range listed in Table 6. 
 
4.5.4  Record the Digital Multimeter indication. 
 
4.5.5  Disconnect test leads from the Standard Resistor and connect them to TI sHI, HI, sLO and LO, maintaining 
proper 4 wire configuration.  Connect shorting straps between sHI and HI, sLO and LO.  When using Figure 4A, 
connect TI HI and LO (2 wire configuration). 
 
4.5.6  On TI, key in the value recorded in step 4.5.4 and set OUTPUT to ON. 
 
4.5.7  The Digital Multimeter must indicate the value recorded in step 4.5.4 within the corresponding limits listed 
in Table 6. 
 
4.5.8  Set TI OUTPUT to OFF. 
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4.5.9  Repeat steps 4.5.2 through 4.5.8 for each remaining value listed in Table 6. 
 

Table 6. 
 
 
 Applied (ΩΩΩΩ) DMM (Range) Limits 

 
 200 1 kΩ ±0.05 Ω 
 
 2 kΩ 10 kΩ ±0.38 Ω 
 
 10 kΩ 10 kΩ ±2.3 Ω 
 
 100 kΩ 100 kΩ ±28 Ω 
 
 2 MΩ 10 MΩ ±700 Ω 
 
 20 MΩ 100 MΩ ±15 kΩ 
 
 100 MΩ 100 MΩ ±100 kΩ 
  
4.5.10  On TI menu screen set HIGH CURRENT OFF and repeat steps 4.5.2 though 4.5.9 using the values listed in  
Table 7. 
 

Table 7. 
 
 
 Applied (ΩΩΩΩ) DMM (Range) Limits 

 
 20 1 kΩ ±0.015 Ω 
 
 200 1 kΩ ±0.06 Ω 
 
 2 kΩ 10 kΩ ±0.38 Ω 
 
 10 kΩ 10 kΩ ±3.3 Ω 
 
 100 kΩ 100 kΩ ±33 Ω 
 
 2 MΩ 10 MΩ ±1.5 kΩ 
 
4.5.11  Set TI OUTPUT to OFF and disconnect setup. 
 
4.6  FREQUENCY CALIBRATION: 
 
4.6.1  Connect TI HI and LO terminals to the Frequency Counter INPUT, observing polarity. 
 
4.6.2  Using the key pad, program TI for 1.0 Vrms at the first frequency listed in Table 8 and set OUTPUT switch 
to ON. 
 
4.6.3  Adjust the Frequency Counter controls as necessary to obtain a stable indication.  
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4.6.4  The Frequency Counter indication must be within the limits listed in the Limits column of Table 8. 
 
4.6.5  Edit TI frequency to each value listed in Table 8 and repeat step 4.6.4. 
 
 Table 8. 
 
 
 TI Output Limits (Hz) 
 
 1 V @ 10 Hz 9.99975 to 10.00025 Hz 
 
 1 V @ 1 kHz .999975 to 1.000025 kHz  
 
 1 V @ 3 kHz 2.999925 to 3.000075 kHz 
 
 1 V @ 30 kHz 29.99925 to 30.00075 kHz 
 
 *1 V @ 1 kHz 0.999965 to 1.000035 ms 
 
 * Set the Frequency Counter to measure Time Interval A to B. 
 
4.6.6  Set TO OUTPUT to OFF and disconnect setup. 
 
4.7  CAPACITANCE CALIBRATION: 
 
4.7.1  Set RLC Digibridge FUNCTION to MEASURE.  Connect the adapters to be used to the RLC Digibridge 
Adapter Cable ends and ensure the ends are NOT connected together.  Press the TI C/D key.  On the RLC 
Digibridge, press 1 6 8 9 = SHIFT OPEN. Keep Hands and all objects at least 10 cm from cable ends.  On the RLC 
Digibridge, press START key and wait for the GO indicator to light. 
 
4.7.2  Connect the two RLC Digibridge Adapter "+" connectors together and connect the two RLC Digibridge "-" 
connectors together and then connect the "+" and "-" leads together.  Press 1 6 8 9 = SHIFT SHORT, then START 
and wait until the GO indicator lights.  Disconnect the "+" and "-" leads from each other. 
 
4.7.3  Press the RLC Digibridge C/D key and set the MEASURE MODE to CONT and Frequency to 300 Hz. 
 
4.7.4  Connect the TI HI, sHI, LO and sLO terminals to the RLC Digibridge Adapter Cables with the necessary 
adapters, observing polarity. 
 
4.7.5  Press TI Aux key then press the    softkey adjacent to the display. 
 
4.7.6  Press TI keypad keys as necessary to obtain the first applied value listed in Table 9 and press the TI 
OUTPUT to ON. 
 
4.7.7  The RLC Digibridge must indicate within the corresponding limits listed in Table 9. 
 
4.7.8  Repeat steps 4.7.6 and 4.7.7 for each remaining value listed in Table 9. 
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Table 9. 
 
 
 TI Output Limits (F) 
 
 10 nF 9.94 to 10.06 n 
 
 100 nF 99.54 to 100.46 n 
 
 1 µF 0.9944 to 1.0056 µ 
 
 10 µF 9.934 to 10.066 µ 
 
 100 µF 99.34 to 100.66 µ 
 
 1mF 0.934 to 1.066 m 
 
4.7.9  Set TI OUTPUT to OFF, all POWER OFF, disconnect and secure all equipment. 
 

CALIBRATION PERFORMANCE TABLE  
 

Not Required 
 





Datron 9000 9100 Fluke

Drawing Number Drawing Title Number of sheets Drawing Date Notes Drawing Number Drawing Title Number of sheets Drawing Date Notes

401351 9100 scope opt. main PCB 5 Jul-97

401351 9100 Scope opt. Edge, LF, HF 8 Jul-97

401352 9100 scope opt. daughter board 1 Jul-97

401352 9100 scope opt. daughter PCB 2 Jul-97

401238 9100 PWR PCB assy 8 Jul-95

401239 9100 Analog PCB reference 11 Jun-97 401239 9100 Analog PCB reference, DAC 11 Jan-95

401239 9100 Analog PCB PCB assy 3 Apr-95 401239 9100 Analog PCB assy 4 Jan-95

401239 Analog PCB self test 10 Apr-95

401238 9100 PWR PCB O/P 8 401238 9100 PWR PCB assy HV 8 Jan-95

401238 9100 PWR assy 5 Apr-95 401238 9100 PWR assy 5 Jan-95

401102 9000 mains txfmr 1 Apr-95

401101 9000 Terminal 2 May-94

401101 9000 Terminal PCB assy 1 Nov-93

401100 9100 Memory card PCB 1 Oct-94 401100 9100 Memory card PCB 1 Nov-93

401100 9100 Memory Card socket 1 Oct-94 401100 9100 Memory Card socket 1 Nov-93

401099 9000 interconnect 1 Oct-93 401099 9000 interconnect 1 Oct-93

401099 9000 Interconnect, sw, GPIB 1 Nov-93 401099 9000 Interconnect, sw, GPIB 1 Nov-93

401098 9100 Digital PCB 1 Jul-95

401098 9100 Digital PCB assy 7 Oct-94

401097 9000 Analog self test 10 Jun-95

401097 9000 Analog PCB assy 3 Apr-95

401096 9000 Power assy 5 Apr-95

401151 9000 300V/1 KV atten 1 Nov-93 401151 9000 300V/1 KV atten 1 Nov-93

401151 9000 300V/1 KV atten PCB 1 Nov-93 401151 9000 300V/1 KV atten PCB 1 Nov-93

401150 9000 Keypad PCB assy 1 Feb-94 401150 9000 keypad PCB assy 1 Nov-93

401150 9000 Control keypad encoder 1 Nov-95 401150 9000 Control keypad ecoder 1 Nov-93

401097 9000 Analog  PCB Reference, DAC 10 Feb-94

401096 9000 Power PCB HV op and control 8 Mar-94

401096 9000 Power PCB mains I/P 8 May-94

401096 9000 Power assy 5 Apr-95

401092 9000 Interconnect 1 Feb-94

401092 9000 Interconnect 1 Sep-96

401096 9000 Power PCB Current 8 Apr-95

401095 9000 Bezel 1 Mar-96 401095 9100 Bezel 1 Nov-93

401211 9100 assy 1 Jan-95

401211 9100 Interconnect 2 Jan-95

401244 9100 Instrument assy 1 Jan-95

401346 9500 digital assy 1 Apr-97

401346 9500 Digital assy PCB 7 Apr-97

401214 9100 Terminal ass 2 Jan-95

401214 9100 Terminal ass 1 Jan-95

401201 9000 Power fuse PCB 1 Sep-94

401201 9000 Power fuse PCB assy 1 Sep-94

401243 9100 Assy Power heatsink 1 Jan-95

401651 9100 PHAC FPGA adapter 1 7-Jan

401651 9100 Phase acc. FPGA adapter 1 7-Jan

401363 9100 Opt 600 assy 2 Jan-97

401363 9100 Scope cal connect 1 Jul-97

401614 9100 HF assy 1 3-Jun

401614 9100 CATV amp replacement grand daughter 1 Jul-97

401410 Opt.135 instrument 1 Jan-98

401377 Opt.135 control PCB 1 Jan-98

401377 Opt. 135 control diagram 4 Jan-98

401378 Opt. 135 PCB assy 1 Jan-98

401378 Opt. 135 HV o/p 1 Jan-98

401411 9100 PWR option assy 1 Apr-98

401411 9100 PWR option 1 Apr-98

401412 9100 AUX Channel PCB 1 Apr-98

401412 9100 AUX Channel PCB DDS, Analog 5 Apr-98

401414 9100 AUX Voltage PCB 1 Apr-98

401414 9100 AUX Voltage PCB 1 Apr-98

401415 9100 PWR Option LF Txfmr 1 Dec-97

401415 9100 PWR option PCB 1 Apr-98





WA9100 SERVICE NOTES 23/2 – 27/2 1998 

1. DIP switch 7 UP
Password for factory SELFTEST: 741258

2. When the SELFTEST is being used,
tighter FACTORY LIMITS can be activated
by pressing the top-right soft key.
A small “f” appears on the screen.
This indicates that the limits are tighter.

3. To skip the SELFTEST of the 9100 after power own,
you need to press the middle soft key (under the screen)
for about 2 seconds immediately after power on.

4. A06.038 } fuses (bottom)
A06.039 }

5. P03.020 factory test } fuses
6. Soft keys 2 and 3 (top right) for

Selection of test for oscilloscope option and test for opt 135

DIP SWITCHES 
6 – Boot Enable 
7 – Factory Enable 
8 – Pass Enable 



WA9100 23/2 – 27/2 1998 
Sept 95 (before this date). 
1. ECO 4963 oscilloscope option 250
2. F/W < 2.06

ECO1762 30V range DC -> bias current 240mV changed to 300m 

ECO4944 When self-test fails P02.002 (before Oct. 95) 

Remove resistor R251 (power board) 

ECO4906? Output transistors may be another type (before Sept 9?) 

Resistors need to be changed (see schematic). 

ECO1706 Dec ’94 change F303 (500mA) to 1A 

May ’95 check AC (R125 bad). 

9508 (FATAL ERROR). 

May ’95 high ohms (two resistors). 

Oct ’95 option 100 noisy freq. 

Replace crystal. 

F/W 4.03 (last/latest version) 

F/W 2.06 with 9010 version 1. 

F/W 2.11 (last upgrade without instructions) opt 250 

F/W 3.00 Change/modify analog PCB (H/W) 

Serial number needs to be re-entered. 



PASSWORDS 9000, 9100, 9500 

12321 //Calibration Password 

2>3>5>7 

D1TR4N  //Factory Cal Password 

741258  //Factory Test Password 

S101 

  1   0   CAL_EN_L //Calibration Password 2>3>5>7 

  2 

  3 

  4 

  5 

  6   0   BOOT_EN_L //Boot from PCMCIA (Upgrade firmware) 

  7   0   FACTORY_EN_L //Factory Test Password 741258 

  8   1   PASS_EN_L //Password request 2>3>5>7 

1) 9100/9100E/9500 FACTORY Menu password that allow to modify serial number and to enable options
in firmware Done 

    D1TR4N 

2) 9100/9100E/9500 FACTORY Self-Test password that allow to run each Self-Test in manual mode, very
useful for repairing! Done 

    741258 also toggle switch FACTORY_EN_L on the rear panel (S101- 7) 



RECAL procedure after fitting new components 

1. If the instrument is to be (re)calibrated:
1.1 Turn on 9100 Give 2 minutes to stabilize
1.2 Select Ω (Default is okay for this)
1.3 Use a 4 Wire lead ( I+ to HI I- to LO at DVM end)

Into 1281 set to DCV 1V , filter on 7 ½ digit 
1.4 Adjust R308 until DVM reads 0.000V ± 2µV 
1.5 Cal machine as normal 

2 If instrument is to be left “AS IS” ie it is not wished to recalibrate 
2.1 Do 1.1 – 1.3 above but give 20 minutes warm up 

If DVM reads -10µV < 0 < 10µV it can proceed 
Without recal. Go to 2.3 

2.2 Recal the machine as normal if 2.1 has failed 
2.3 Select 45Ω LO Current 4W on 9100, O/P on 

Select 7 ½ digit 10KΩ 4W on 1281 (which must have been zeroed and be in cal) 
Adjust R308 until 1281 reads 45.000Ω ± 0.003Ω 

2.4 Put 9100 on cal system and verify Ohms 
Function is in spec ( <60%) If there any fails recal 

ECO 5026 Sh 2 of 2 








































































































































































































